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TO: Ms. Monica Stegall
City of Williams
P.O. Box 310/810 E. Street
Williams, California 95987

FROM: Brian Delemos, P.E., CA C66421
Laugenour and Meikle

DATE: September 22, 2021

SUBJECT: Preliminary Drainage Study - Valley Ranch Unit 3 Tentative Map Application

INTRODUCTION:

This preliminary drainage study (Drainage Study) was prepared in support of a tentative map application
for the Valley Ranch, Unit 3, development project (Project); the TM sheets are contained in Attachment
1, Tentative Map for the Project. The focus of the Drainage Study is whether the existing city
drainage system has adequate capacity to accept the additional rainfall runoff that would be generated by
the Project (as compared to existing conditions of the Project area). In particular, the capacity of the
existing detention basin at the intersection of Highway 20 and Husted Road (referred to as HLDET?7) is
in question. The capacity was analyzed in accordance with the methods and assumptions in the citywide
storm drainage master plan (Master Plan)?. The topics discussed in the following sections include:

. Citywide Drainage Master Plan
. Analysis Approach

. Scenarios

. Results

= Conclusions

CITYWIDE DRAINAGE MASTERPLAN:

The citywide Master Plan referenced above included an evaluation of the city’s existing drainage system
to handle the runoff from the ultimate buildout of the city’s planned land uses. The results of the
evaluation are shown on Exhibit 1, Storm Drainage Infrastructure Plan from the Master Plan. The
exhibit shows existing drainage system and any improvements that would be needed to accommodate
development in the city.

The Project location is shown on Exhibit 1, as is detention basin HLDET7. Also shown on the exhibit
are the areas that are tributary to detention basin HLDET7. The tributary areas are NE16, NE17, HL13,

2 City of Williams Storm Drainage Master Plan, November 2007. Stormwater Consulting Inc., and Civil Engineering
Solutions, Inc.
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and HL14, which are sub-basins in the hydrologic model (discussed below).

These areas are mostly undeveloped, with NE16, NE17, and HL14 planned for industrial land uses. The
Project area lies within subbasin HL13. The remainder of subbasin HL13 is already developed with
multi-family housing. It should be noted that, for the Master Plan, sub-basin HL13 was not planned to
be tributary to detention basin HLDET7, but sub-basin HL13 has been physically plumbed to detention
basin HLDET?7 after the Master Plan had been completed.

Exhibit 1, Storm Drainage Infrastructure Plan shows the estimated size for detention basin HLDET7
to have the capacity to accommodate buildout of the tributary areas. The required size is 101 acre-feet
of storage volume, with a foot print of approximately 29 acres. Additional storage may be needed to
accommodate runoff from sub-basin HL13, for the reason discussed above. Since the completion of the
Master Plan, HLDET7 has been constructed, but not to the full storage volume specified in the Master
Plan. Based on topographic survey data collected by L&M in 2008°, the existing detention basin
HLDET?7 has a storage volume of approximately 65 acre-feet of storage volume, and a foot print of
approximately 13 acres (not including ancillary facilities such as patrol roads).

ANALYSIS APPROACH:

The Master Plan included development and use of an HEC-1 hydrologic model for evaluation of the
drainage system capacity. This model was not available electronically, so the relevant portion of the
model was recreated based on information contained in the Master Plan.

HEC-HMS (version 4.8, successor to HEC-1 software) hydrologic models were developed for detention
basin HLDET7 and the sub-basin areas tributary to the HLDET7—the electronic model files are
attached separately for review. The associated model schematic is shown on Exhibit 2, Hydrologic
Model Schematic. The model sub-basin inputs from the Master Plan are highlighted in Attachment 2,
Model Input from the Master Plan. The connectivity of the model elements (sub-basins and detention
basins) was determined from the HEC-1 model code from the Draft Master Plan®; relevant excerpts of
the model code are contained in Attachment 3, Model Code from the Master Plan. Model input for
detention basin HLDET7 was developed from the topographic survey discussed above. The existing
detention basin has a total of approximately 65 acre-feet of storage space, and a 24-inch diameter culvert
outlet (which is different than what was assumed for the Master Plan) with a flap gate. The water
surface elevation in the detention basin for the model runs was started at elevation 62 feet (National
Geodetic Vertical Datum of 1929, or NGVD29) to reflect apparent groundwater infiltration observed on
aerial photography taken over several years. It should be noted that the vertical datum referenced above
may be a different vertical datum than was used for the Master Plan.

> LM, 2008, file 3021-3-D.
¢ City of Williams Storm Drainage Master Plan, Draft, August 2007. Stormwater Consulting Inc., and Civil Engineering
Solutions, Inc.
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Exhibit 1, Storm Drainage Infrastructure Plan shows the allowable outflow from detention basin
HLDET7, which is 30 cubic feet per second (cfs). With this outflow (or lower), it was deemed in the
Master Plan that the existing drainage system would not be impacted by land development that occurs in
the sub-basin areas that are tributary to detention basin HLDET?7.

The adequacy of the storage space in detention basin HLDET7 was evaluated for the analysis herein
using the following criteria:

e OQOutflow from HLDET7 <30 cfs
*  Minimum freeboard = 1 foot (since the detention basin is below ground, and not leveed, this

freeboard is acceptable). The top of the existing detention basin HLDET7 is approximately 66
feet (NGVD29). So, the maximum allowable water elevation in HLDET?7 is 65 feet.

SCENARIOS:

The scenarios in Table 1, Scenarios Analyzed were analyzed. A model was created for each scenario.

Table 1, Scenarios Analyzed

Scenario Name

Development Level

Detention Basin Size
(acre-feet)

Detention Basin Foot
Print (acres)

Base Ultimate 65, existing 13
Design-Ultimate Ultimate TBD TBD
Design-Interim Current + Project TBD TBD

For the last two scenarios (Design-Ultimate and Design-Interim), the size of detention basin HLDET7
was adjusted in the model until the criteria listed above could be met. For the last scenario (Design-
Interim), the model parameters for the sub-basins were recalculated as shown in Attachment 4,
Calculations for Model Input for the Design-Interim Scenario. The input reflects the current level of
development in the model sub-basin areas, as shown on Exhibit 3, Current Level of Development
(2021), plus the Project.

RESULTS:

The model results are summarized in Table 2, Model Results. The results indicate that the existing
detention basin HLDET?7 is not large enough to accommodate the Project. An additional 35 acre-feet
(100 -65 acre-feet) of storage space would be needed to accommodate ultimate buildout of all areas
tributary to detention basin HLDET7. An additional 7 acre-feet (72 -65 acre-feet) of storage space
would be needed to accommodate the current level of development plus the Project.

It should be noted that the estimated foot print of the enlarged detention basin is based on the discharge
resulting from the existing gravity outlet culvert. The foot print of the enlarged detention basin may be

X:\Land Projects\3201-2-C\Drainage Design\3201-2-C Drainage Study-Prelim_Valley Ranch Unit 3.docx Page 3



LAUGENOUR AND MEIKLE

L

CIVIL ENGINEERING - LAND SURVEYING

- PLANNING

able to be decreased (compared to what is in Table 2) if a pump station is installed to help evacuate the
detention basin. A pump-station scenario was not evaluated at this time.

Table 2, Model Results
Detention Basin Contains Storm-
Detention Basin Foot Print Event Runoft?
Scenario Name | Development Level | Size (acre-feet) (acres)'?
Base Ultimate 65, existing 13 No
Design-Ultimate Ultimate 100 30 Yes
Design-Interim Current + Project 72 18 Yes

(1) Does not include ancillary areas, such as for patrol roads.
(2) The foot print of the enlarged detention basin may be able to be decreased if a pump station is
installed to help evacuate the detention basin.

CONCLUSIONS:

Detention basin HLDET7 needs to be enlarged to accommodate the Project. An additional 35 acre-feet
(56,500 cubic yards) is needed for ultimate buildout of the tributary area. An additional 7 acre-feet

(11,300 cubic yards) is needed to accommodate only the Project (with the current level of development
in the remainder of the tributary area).

If you have any questions, please feel free to call me at (530) 662-1755, or e-mail me at

bdelemos@]lmce.net.

Enclosures
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EXHIBITS
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.EXHIBIT 2, HYDROLOGIC MODEL SCHEMATIC.
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ATTACHMENT 1
TENTATIEVE MAP FOR THE PROJECT
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ATTACHMENT 2
MODEL INPUT FROM THE MASTER PLAN
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ATTACHMENT 3

MODEL CODE FROM THE DRAFT MASTER
PLAN
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ATTACHMENT 4

CALCULATIONS FOR MODEL INPUT FOR
THE DESIGN-INTERIM SCENARIO




